Glutathione depletion up-regulates Bcl-2 in BSO-resistant cells.
Glutathione depletion by inhibition of its synthesis with buthionine sulfoximine (BSO) is a focus of the current research in antitumor therapy, BSO being used as chemosensitizer. We had previously shown that two human tumor cell lines (U937 and HepG2) survive to treatment with BSO: BSO can elicit an apoptotic response, but the apoptotic process is aborted after cytochrome c release and before caspase activation, suggesting the development of an adaptive response (FASEB J., 1999, 13, 2031-2036). Here, we investigate the mechanisms of such an adaptation. We found that following BSO, U937 up-regulate Bcl-2 mRNA and protein levels, by a mechanism possibly involving NF-kappaB transcription factor; the increase in protein level is limited by a rapid decay of Bcl-2 in BSO-treated cells, suggesting that redox imbalance speeds up Bcl-2 turnover. BSO-dependent Bcl-2 up-regulation is associated with the ability to survive to BSO. Indeed, 1) its abrogation by CAPE or protein synthesis inhibition sensitizes U937 to BSO; 2) in a panel of four tumor lines, BSO-resistant (U937, HepG2, and HGB1) but not BSO-sensitive (BL41) cells can up-regulate Bcl-2 following GSH depletion; remarkably, only the latter are chemosensitized by BSO.